cAMP modulates transepithelial resistance response of LLC-PK1 renal epithelia to tumor necrosis factor.
For "leaky" epithelia the transepithelial resistance (Rt) is an electrophysiological measure of the paracellular pathway within the epithelial barrier. The Rt across a monolayer of LLC-PK1 porcine renal epithelial cells is specifically an inverse measure of paracellular transepithelial permeability and displays a multiphasic and reversible response to the cytokine tumor necrosis factor-alpha (TNF). The Rt response to TNF can be inhibited by the nonhydrolyzable adenosine 3',5'-cyclic monophosphate (cAMP) analogue, dibutyryl-cAMP. In addition, activation of adenylate cyclase (forskolin) or inhibition of phosphodiesterase (3-isobutyl-1-methylxanthine, Ro-20-1724, and pentoxifylline), each of which have been reported to elevate cellular cAMP levels, also inhibited the Rt response to TNF. Incubation of the LLC-PK1 cell sheet with N-[2-(methylamino)ethyl]-5-isoquinolinesulfonamide, an inhibitor of cAMP-dependent protein kinase (PKA), potentiated the Rt response to TNF. The Rt response to TNF was completely prevented by preincubation of the cultures with cholera toxin, whereas pertussis toxin pretreatment had a slight but significant potentiating effect on the response. Pretreatment with cholera toxin was associated with an approximately 18-fold elevation in cAMP levels in both control and TNF-treated cultures. Measurements of cellular cAMP content at selected intervals after TNF administration showed a significant elevation (P < 0.01) of 140% above time-matched controls at 1 h after the administration of TNF to the cell sheet. The level of cAMP then declined to approximate control level within 2.5 h of TNF administration.(ABSTRACT TRUNCATED AT 250 WORDS)